Antiretroviral protease inhibitors potentiate chloroquine antimalarial activity in malaria parasites by regulating intracellular glutathione metabolism.
Antiretroviral protease inhibitors significantly potentiated the sensitivity of chloroquine-resistant malaria parasites to the antimalarial drug in vitro and in vivo. Ritonavir was found to be potent in potentiating CQ antimalarial activities in both -resistant and -sensitive lines. The mechanism by which the APIs modulate the CQ resistance in malaria parasites was further investigated. CQ-resistant parasites showed increased intracellular glutathione levels in comparison with the CQ-sensitive parasites. Treatment with APIs significantly reduced the levels of GSH and glutathione S-transferase activities in CQ-resistant parasites. Ritonavir also decreased glutathione reductase activities and glutathione peroxidase activities in CQ-resistant parasite line. Taken together, these results demonstrate that parasite GSH and GST may play an important role in CQ resistance and APIs are able to enhance the sensitivity of CQ-resistant malaria parasite to the drug by influencing the levels of GSH and the activities of the related enzymes.